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Vsu)Lµw³ Æ$%V¸*vT  	u - s   s   yu)  s±Âu kss   q?bqsusu  ­²  ®¯
tu)  ­­  k  _­±³~Ê _ )u)µ¼pTqsu~'  Vss)u'qsu7sf­Ê¯
φ
Àju)Z    ~¼¯´ss)­  /¹»qsyu
& uyy  º­  s  uS¯mqu  su) _ )u¯mqsu e© tuu   _ )u­ k½ u)  qsuGtu  fµ
Á'u  y¯Ë­J¹' k (j¸)âÒ"j¸)â 	  Vssu % u)t  ss  ,tu  -qsu e© tuu   _ )uf¯Ñqsu
t%s­­² k   us  t  s  ±s­s)¸  s%qsu  yyZ  ufuVsu)y/­  suf¸  u)t  sÀÏÛ/q  ­f·	u
usy  ¸  ­)*u)sy    ­)Ñy   k µ
*,+-* .0/)132
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Á'uT k PV~  u)su  sq k u  ­¾  ­¯_qsu3 _ )u»¯ s f  ­­³~Gsusy±³~G¯Ëss)¸fu)qsu 
¹»­q7qsuq k u  ­¾  ­,f¯­3tu  fµ
Üu
L1(X , µ) su)ku-qsu7 _ )u7¯»­Zu)  ­u µ Àjtu  y  _­u  u  ¯Ësfsu)ÂsuÊJ²u  qsutu  y  _­u _ u X ¸_ufµ @[
L1(X , µ) = {p : ‖p‖µ =
∫
X
|p(x)|dµ(x) <∞}
Á'u k uu  uu),7qsu)²uÈ7y_yu P f¯ L1+
yq,q  $[
L1+ = {p ∈ L1(X , µ) : p(x) ≥ 0
¯Ë 
µ
À  t  
x ∈ X}
P = {p ∈ L1+ : ‖p‖µ = 1}Üu
φ
	u  )Zss  u  »¯´ss)­Å
Iφ ⊂ R+
 s Fφ(X , µ) qsuyu)b¯ µ Àjtu  y  u¯´ss)­s
p
su)Âsu)²u  X  s7 ©½ s²  suT Iφ µ°pTqsu φ Àju    ~-¯´ss)­  *  Vss)u7  (Ñ»suÂu)  
Hφ(p) = −
∫
X
φ(p(x))dµ(x) ∀p ∈ L1φ = L1+ ∩ Fφ
pTquyu)s,  u  s­·	u  u)  	¯Ñqsuu)Z    ~b¯´ss)­  
Hφ
 
p
-qsu  uf7¯
f ∈ L1φ
­
­²u)7Z~H[
d2Hφ(p; f, f) = −
∫
X
φ′′(p(x))(f(x))2dµ(x)
Á'usJ¹Ã  Vssu/quyu
θ = (θ1, ..., θn)
¯
n
 u  fZ­Zf _k tu)u  uÂss  t  s¯´f
Θ
u)t	ussu)
Rn
 ,sy­u  qsuy_yu FΘ f¯ Pφ = P ∩ Fφ [
FΘ = {p(.|θ) ∈ Pφ : θ ∈ Θ}
\^] ò \^_
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w¶­  ¯  t±~?¯ s f  ­­³~®susy­³~®¯´ss)­s¯mqsu  sst ² k   u
x ∈ X µ Ð   u)J²u  ¸@­¹»		u  yystu),qsu¯Ë­J¹»sGq   ∀i, j = 1, ..., n [
Æfµ ∂p(x|θ)
∂θi
­»suÂ_su) ∀x ∈ X   ∀θ ∈ Θ
Vµ ∫
X
∂p(x|θ)
∂θi
dµ(x) = 0
ÒVµTqut    ±È
Eθ
[
∂ log p(x|θ)
∂θi
∂ log p(x|θ)
∂θj
] ­  y­±²uuÂs­u ∀θ ∈ Θ
Á'u-¹»yqÃºZ  ¯ ~Êqsu,yu)sÃ² k   Ãf¯qsu,u    ~Ê¯´ss)­  3 qu7s  u))­ ¯ 
²u 
dp(θ)
¯@qu  su)» e u¯
Θ
¸¹»­q
dp(θ) =
n∑
i=1
∂p(.|θ)
∂θi
dθi
u)sfsSqsu,Â  b  u bks Èt   ¯qsus­·	u  us)u7*u³¹u)u qu,u)sy­­u  yyZ  u
¹»­q7qsu _k tGu)u 3 
(θ1, ...θn)
 s
(θ1 + dθ1, ...θn + dθn)
µ & us)u¸
d2{Hφ(p)}(θ) = −
∫
X
φ′′(p(x))(dp(θ))2dµ(x)
su  qsu  yyst  ­,q  
φ
»)²uÈ7
Iφ
ds2φ(θ) = −d2{Hφ(p)}(θ) =
n∑
i,j=1
g
(φ)
ij dθidθj
¹»­q
g
(φ)
ij =
∫
X
φ′′(p(x))
∂p(x|θ)
∂θi
∂p(x|θ)
∂θj
dµ(x)
uÂsu  y±­²usu)Âs­u¯´  tÌÉqsu  su) _ u  sÉqZ/­²u  u)t  ss  -tGu)  ­
Θ
¸ ½ sJ¹»  Tqu
φ
Àju    ~7tGu)  ­µ
   1 3pTq­»¯Ë­J¹»»¯  t qsuuÈ _ syf¯
(dp(θ))2
 s,qsu­su k ±³~,f¯qsu­u  Lµ 
pTqu
n × n t    ±È g(φ)ij
,qsu
φ
Àju)Z    ~ t    ­È	µ pTqsuº­su¼u)u)tu)
ds = (ds2φ(θ))
1/2 ­
u  y­­~ yu)u º	u,² k   Zbsssu    sy¯´  t  fÅf¯
θ
µ Û/syuJu)­~¸
g
(φ)
ij (θ)
­  yu)s
  su  )J² k   »~tGtu)  ­u)sy  µ
/k ­s  yy­uqs­u)3¯Ë  qsuu    ~b¯´ss)­
φ
q  ²u	uu) s   yu)ÑµPÁ¼u)su)  u¸V
q­  u    ¸s7qsu|Zq  ssÄu)    ~  yyV)  u,¹»±q
φ(p) = p log p ∀p ∈ FΘ
µ°pTqsu)Ñ¸
H(p) = −
∫
X
p(x|θ) log p(x|θ)dµ(x)
òòDéQKR
SUTVS
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
 	 " 

B   
 
 sÊqsu-)t  su)G¯Tqubs¯´  t  Êt    ­È	¸ ½ sJ¹»  %qsu-Úyqsu  ­¯Ë  t  ­Êt    ±È	¸
*u))tu
gij(θ) =
∫
X
∂ log p(x|θ)
∂θi
∂ log p(x|θ)
∂θj
p(x|θ)dµ(x) = Eθ
[
∂ log p(x|θ)
∂θi
∂ log p(x|θ)
∂θj
]
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pTquu)Vsuy­s  s)u D ­ss)ubZ~Éqsus¯´  t  -tu   ds2 s u)²­sy­~Ésu  ±²ub¯  t¿qsuÚyqsu  ­s¯´  t  ¼t    ­È?¹  ­²u­  u)'¯Ë  )u    ­ _k tu  És­  ­s  "j¸   (j¸
Æ "L¸=âÒ"j¸ %"  sºfqsu  )µ Ð   u  u)u±~¸PÛ  ­²  Êx­u  â"mu  ­²u  ¼uÈ  ­±yfº¯
qus¯´  t  ,uZu)yuZ  ,¯Ë  qsuu)su  Ñt%s­±² ©   us  t  ÑtVsu)Lµ
Á'u  u)  ­q  ¸¯
t 7→ θ(t), t1 ≤ t ≤ t2
su)ku  )  ²u'yuftu®
Θ
	u³¹uu){³¹
e© tu  ¾)u,s  ±_­s
θ1, θ2
¸­3­usfq,­»uÈ s uyyu)  
D(θ1, θ2) =
∣∣∣∣∣∣∣
∫ t2
t1


n∑
i,j=1
gij(θ)
dθi
dt
dθj
dt


1/2
dt
∣∣∣∣∣∣∣
Æ #
Î6u)Vsuy­)  ²u,q k )u  ¾)u Z~Êqsu,¯  Gq  É­ÉtGst­¾u)qsu,s¯´  t  Ãu)Vsuy­
­  su D(θ1, θ2) ¸ufµ µm­»3y­¯@qu
	°su  ÀjÜ    suuJ  s [
n∑
i=1
gik(θ)
d2θi
dt2
+
n∑
i,j=1
Γijk
dθi
dt
dθj
dt
= 0 ∀k = 1, ..., n j #
¹»qu  u
Γijk
k umqsuÛ/q  f·	u)~t	­¯VqsumÂ   ½ s*µm|Z­²Vs3qu	°su  ÀjÜ    su°uZ  s
 s,qsuu)²  ­  ,¯@quu)Vsuy­s­  su D )s­uf¸sfusu  L¸  s­Ís­T   ½ µ
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x  ±t  uf  		u­sGGsuÂ_su  )T,t%s±­² k   u  t  *s  ±_­s  s, k À
 ±~-±TGs­·	syf,u)sy  t  fu)¸¹usJ¹{)su)  u-qsu _ )u
S+(m,R)
¸ussJ¹u)7¹»±q
quÉ­s¯´  t  ¼tu  
ds2
µ
S+(m,R)
u)sfu)qsuÉyu)¯
m × m  u  °~ttGu)  ­  y­±²uÀuÂs­u7t    ­u))µ¼w¶Gu)u)tu)Z k u7syu) ?suy  ­	u-qsu7)J² ©   s)u7t    )u)G¯3qsu-ÂsÈuÀ
tu  TYsusfu)SV~
ξ ∈ Rm #s  t  mtVsuYµ7pTq  ffqºqsuÉt ks sq    yyV)  u)u  q
Σ ∈ S+(m,R) ±3ft  su σij , i ≤ j, i, j = 1, ...,m ¸s¹uyuuq   S+(m,R) ­»yft y qs
Rn, n = 12m(m+ 1)
µ & u)suf¸Zqsu _k tuu   _ )u
Θ
¸¹»qsyuu­utu) k u
θ = (σij), i ≤ j
¸
3u)t	ussu,
R 12m(m+1)
µ
Á'usu)sfuZ~
Eij , i ≤ j, i, j = 1, ...,m
qsuG  ss    y­¯mqsu%  su _ )u
TS+
Yuµ sµ
qu _ u¯²u  Âu­s#µTÁ¼uuJZ  ­­~,su)kuZ~
E∗ij , i ≤ j, i, j = 1, ...,m
qsu  Ñ  y¯
quf  fu» _ )u
T ∗S+
Yuµ sµPqsu _ )u¯s­·	u  u  Ñ¯´  t#µ°pTqsu)yu  y­ k uf­²u)7V~Z[
\^] ò \^_
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Eij =
{
1ii , i = j
(1ij + 1ji) , i 6= j E
∗
ij =
{
1ii , i = j
1
2 (1ij + 1ji) , i 6= j
Ú   k ­³~'¯»sf  ­s)¸°¹u-¹»­T    qsu _k tGu)u  
m
 
R

S+(m,R)
¹»qsu) s
 ts±³~,­  yy­­uµ
Ú_­J¹»­s  k (L¸ ÒQL¸ %"j¸ "   ­ÆÆL¸¹u¹»­	q k )u  ¾)u
S+
     ÍÉsu~ttu   _ )u¯´ 
¹»q­q')fyu'¯Ë  t!u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m×m  u  Ñ~tGt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∀P ∈ GL(m,R)
Vµ3w³Z² k   sussu  ­Z²u  y­)[ D(Σ1,Σ2) = D(Σ−11 ,Σ−12 )pTquu  uu)  u  su    ?ÂsSt  uu  ­  	qs?qsu%uqs­    u    Z~®Ú   su 
 s Ð Vfu) ­ÆÆjµ
*,+ A 132
XEFZ13X2@/9< 13?/BADCE7GFH/ 9< . XENO134 87G2
46781/ 9,2 7,N R 4-U 12
46KMXY13469:EU
w³%  u  ¯´  qsu  s~qsu°  u)­Â)­u)¯Vqum e u°¯t%s­±² ©   u°s  t  ­  ­s)¸k¹u
¹isu)Âsuq  u)u­t      3Z  ­­u/¯  t  u)t  ss  7u)tu  ~H[qsu  u)t  sÀÏÛ/q  ­f·	u
  ²    uTusy  ¸qsu  )usy / sGqu  )y   k µPvTm	u)¯´  uT	u)s  uTsu)Âsu3qsu)yu
u­utu))¸¹uq  ²u BC     ÍÉsufsu))­-¹»qsq  ­J¹»3sGt ©Ä ~b  su)ZT e u
TΣ
 
Σ
Äqsu  su _ )u
TΣ′
 
Σ′
µ®pTqs  ÍÉsu-t ks s®su  u)s%f¼qub)  ²u
Σ(t)ssu))­
Σ
 
Σ′
µ'pTqs¹  ~¸°u)²u ­¯
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Tijk
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Tijk = Eθ
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∂θi
∂ log p(x|θ)
∂θj
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Û/q  ­f·	uPu)sy  ¸  º¹»qsq¼  º	uqssq%¯  quÉksu)¹»q­q¼tu  y  uqsuÉ  J¹3q
 u%¯qsu  ­ut  s  ?tu  fµw¶­  ~ttu  f¸
m ×m )J² k   Zu)sy  µÁ¼u  u  @q  qu  ­ut  ssÀÏÛ/q  ­f·	u*u)y  »uÈ s u)yyu,7u  t ¯@qu e©   *u  ­²  ±²u3f¯@qutu  ([
Rlijk =
∂Γlik
∂θj
−
∂Γlij
∂θk
+ ΓmikΓ
l
mj − ΓmijΓlmk
 s,qsuu)È  u)yyf¯qsu  )*u)y  ¯´­J¹» [
Ricciij = R
k
ijk = Rijklg
kl
¹»qu  u
gkl
u)sfu)qsu²u  yuT¯sqsutu  fµ°|Zstt © ¾)su)²u  ~Vqsss¸k¹uq  ²u/quuÈ s uyy­
¯´ 
Rijkl
 s
gij
µ-|Z~Vt	­  )  fu  y­­~?u  S7qsuGft  su¯°qsu  ))usy 
Su  tG¯°qsuÉ)t  su)Zf¯
Σ = (σij)
ÎZs­uu  u­  f­q  ¸@Z~S)t _k ­y
¯qsu  ­)Ñusy  ¹»±qqsu%tGu)  ­u)y  ¸_¹u%    yÉu)ssuq  qsu _ )u%¯¾u  fÀjtu  
t%s­­² k   us  t  ­  ­s)¸e­Äusu  L¸esf   	msu­® _ )uµTw¶­ssu)u   e u
¯sÀj)s  )  ²    u  sqsu)susVu3sf3²u  ¯Ë~bqsu  u  
Ricciij =
ν
n
gij
¹»qu  u
ν
Tqsuy   k )  ²    u  s
n
qsus­tusy­Äf¯qsu _ )u Yuµ sµ
n = 6
#µ
Î3s±  ­­~¸¹u  uÈ s uyqsu  )Vy   k )  ²    u
ν
¸  qsu¯´s­V  u/¯squ  )Vu)sy  µ
w¶  yÄsuÂu)  ³¹»)uquÉyst"¯  ­mqsuÉyu)  °)  ²    u)  s  mqsu-©À    su E s  u)  ­sq  
Σ =


θ1 θ2 θ3
θ2 θ4 θ5
θ3 θ5 θ6


\^] ò \^_
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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¹uq  ²u([
ν = gijRicciij =
−0.03125( 51 θ31θ34θ36 − 99 (θ62θ36 + θ63θ34 + θ31θ65)−
161 (θ21θ
2
3θ
2
6θ
3
4 + θ
3
1θ
2
5θ
2
4θ
2
6 + θ
2
1θ
2
2θ
2
4θ
3
6) +
209 (θ31θ
4
5θ4θ6 + θ1θ
4
2θ
3
6θ4 + θ1θ
4
3θ
3
4θ6)−
221 (θ21θ
2
2θ
4
5θ6 + 221θ1θ
4
2θ
2
6θ
2
5 + θ
2
1θ
2
3θ4θ
4
5 + θ1θ
4
3θ
2
4θ
2
5 + θ
2
2θ
4
3θ
2
4θ6 + θ
4
2θ
2
3θ
2
6θ4) +
306 θ21θ2θ3θ5θ
2
4θ
2
6 + 366 (θ
2
1θ
2
2θ
2
5θ4θ
2
6 + θ1θ
2
2θ
2
3θ
2
6θ
2
4 + θ
2
1θ
2
3θ
2
4θ6θ
2
5) +
426 θ1θ
2
2θ
2
5θ4θ6θ
2
3 + 522 (θ
2
1θ2θ3θ
5
5 + θ
5
2θ3θ
2
6θ5 + θ2θ
5
3θ5θ
2
4) +
768 θ32θ
3
3θ
3
5 − 796 (θ1θ2θ33θ5θ6θ24 + θ1θ32θ3θ26θ4θ5 + θ21θ2θ3θ35θ4θ6) +
940 (θ32θ6θ5θ
3
3θ4 + θ1θ
3
2θ3θ6θ
3
5 + θ1θ2θ
3
3θ
3
5θ4)−
1056 (θ1θ
2
2θ
4
5θ
2
3 + θ
4
2θ6θ
2
5θ
2
3 + θ
2
2θ
4
3θ
2
5θ4))/∆
3
¹»qu  u
∆ = |Σ| = θ1θ4θ6 − θ1θ25 − θ22θ6 + 2θ2θ3θ5 − θ23θ4
µ
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4-:EU46F . /7G:
Ú_­J¹»­s G u)u3¹ y½ Z~ Ð  k½ qu  Æ % j¸¹u    fyu  u¹Ç  su)Zsu)yu)    ±qstD¯´ 
qu3)t    ­¯eqsu3­Z  ­sy»tGu  s  ±_­É¯  yu°¯e¾u  fÀjtu  t%s­±² k   u3s  t  
­  ­s)µw¶  u)­u%qsu/  yy  VuÂs­f¯qu  u)t  ss  )uu  ¯t  y  st k½ u)
yu3¯_qsu»u)Vsuy­3uJ  sPsu  ­²u  t  s¯Ë)s  su)ÉZstu    _­u   / sqZs
usy  uq  Tu  q-u  ¯´  ¹ k -¯*qsu  su)Tu)y)uT  ~/¹»­qsbqsu _ )u
S+
µmÎ°¹u¹»
yq¹­ºqsuÉZtGu  ­  mu)È  u  tu))¸qs­%tGu)qsVº²u  ~Su)ÍÉ)u)  s¼sy  ­­~º)²u  fu
s  ¯´u¹ ­u  ­s)µ
Á'uf¸¯3)  yu¸Pyuu ½ ®u)t  ubqsu-u)t    ­  /tu     s   yu'Z~¼Ú  )quJÆJ"L¸ k qsu 
Æ) (L¸  u)ssu  f£Q@ Ð  k½ qsu  Æ1E$,[
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Σ̂ ∈ S+(m,R)  
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N
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%
Σk, k = 1, ..., N
M  

H# CU  	% O   B U 8
µ : S+(m,R)→ R+     #BO
 
U8
UO 
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 
µ(Σ1, ...,ΣN ) =
1
N
N∑
k=1
D2(Σ,Σk) = E[D2(Σ,Σk)]
 k qu  ²uS Æ) (Pq  yq  tu  Ñ¸ ½ sJ¹»  qu  u)t  ss  º k ~Vu)u  ¸@uÈ
 s¼sZsuÉ¯´  t  ­¯´­'f¯sÀ  y­±²uÉyuf  °)  ²    ufµ-pTqs¹  yq¹»¼,	uGqsu
  yu¯´ 
S+
µ
w³i  su   su  ±²uº    su)Äsu)yu)    ­qst,¸¹u  u)­~  qsu?¹u­­À ½ sJ¹»i¯´­J¹»­s
òòDéQKR
SUTVS
Æ)       N 	 BU
 	 " 

B   
 
 ut ©y½  Yyu)u E   s  u¯Ëu  u)su)Ñqsu  u)¯´  t  u°su)  #[*Á¼um¹  »su  ­²u  _¹Êu²±²s  
s­  Zsu)y
Σ̂(0)
J¹ k qsu°tGu  ¯  yu¯u­utGuf¯
S+
µw³¯V¹u°susfumZ~
Σ̂(s), s ∈ [0,∞)qu¯  t­­~7¯yf,¯
∂sΣ̂(s) = V (Σ̂(s))¹»qu  u
V
­3qsus  u))­¯u)²fÑ¸¹uq  ²u
Σ̂(s) ∈ S+(m,R), ∀s > 0
⇔ Σ̂(0) ∈ S+(m,R)  s V (Σ̂(s)) ∈ TΣ̂(s)S+(m,R) = S(m,R), ∀s > 0
Á'u%qZsu)¯Ë~
V
¹»­q?qsuG s fy­uG¯mqu² k   su  ±²  ­²u¯/f  fu))±²uG¯Ës
µ(Σ1, ...,ΣN )
¹»q­q,»yqsJ¹»,G	u Yyuu>Æ % #[
∇µ = Σ̂(s)
N
N∑
k=1
log(Σ−1k Σ̂(s))
? #
& us)uqsuu²­s­
∂sΣ̂(s) = −
Σ̂(s)
N
N∑
k=1
log(Σ−1k Σ̂(s))
E#
 
		 
vT¸  3tu)Z­su, E L¸squ y u)  sssÉZstu    Ñt  ­utu)  fq  TG	usu  ­3¹»­q
 k u)¯´s­­~  s,¹uq  ²uGs  u  Àj¯´  ¹ k ,  u   
Kdt
ysq,q  3qsus­y  uu J¹
Σl+1 = Kdt(Σl), Σ0 ∈ S+
 ²su)  É­  sy Y  fy­u  /Z  ±Â_u)É!E ^# kss JÈ­t  fb¯	u)²fÉuJZ  ­ E

l
u)sfu)mqsu»sy  u)u3²u  yfÉ¯	qsu3­Vss°¯  tG­~ _k tuu 
s
#µÎm¹u»q  ²u  u²­sy­~
 fu%¸  )yu)¯´  t ¯´  qsuu)Vsuy­¯
S+
sVu)uÈ­µ & u))u/¹u/    u­~­u  u
 s-quGu)Vsu)y)¯mqu _ u¹»±qfsq  ²s77syuGqsuGuÈ  su  Pt ©   uÀ  kÏu¸
 ¯Ëu  u  q­u  u  ¸squu)u)tu)fs  ­u),Z~7tJ²­É­,qsus  u))­±²u7V~ −∇µ s,¹uq  ²uqsu¯´­J¹»­ s   y­­)[
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Σ(t) ∈ S+(m,R), t ∈ [a, b]  
  ! 
K5U  V = −∇µ ∈
S(m,R)
  K
	U!  U%U
%#"6   	 !  B%$  '&   $U! $	8 
$   U	
B>
    5 
 % 
Kdt(Σl) = Σ
1/2
l exp (−dtΣ
−1/2
l ∇µΣ
−1/2
l )Σ
1/2
l
 %#
   1 3pTqu3fuVsu)y3 k ­s¯  t
Σ(t)
   ­­És  u
V = Σ(t)1/2XΣ(t)1/2, X ∈
M(m,R)
3­²u7Z~
Σ(t+ dt) = Σ(t)1/2 exp ([t+ dt]X)Σ(t)1/2 ∀dt ∈ [0, 1]
\^] ò \^_
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
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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
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% ÆJ
­  u  s­~-¯´­J¹»Tq  
Σ(t+ dt) = Σ(t)1/2 exp (tX)Σ(t)1/2Σ(t)−1/2 exp (dtX)Σ(t)1/2
= Σ(t)Σ(t)−1/2 exp (dtX)Σ(t)1/2
w³¯
V
»su)Z±Âu,¹»±q7qu  y±uf¯qsu² k   »su  ±²  ±²u¯  ~7fsÏu­²u¯Ës  
µ´¹»q­q,­»
S(m,R
# #¸¹ufs  )[
X = −Σ(t)−1/2∇µΣ(t)−1/2
 s
Σ(t+ dt) = Σ(t)Σ(t)−1/2 exp (−dtΣ(t)−1/2∇µΣ(t)−1/2)Σ(t)1/2  #
su­¯Ë~­
Σ(t)
¹»±q7qu) y u)u)t  u¯@qsutu  
Σl
~­u­s3qsu  u)ys­µ

    	 ,& J¹ sVu)°q­/ZtGu  ­  eyqsut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g11 =
(
θ4θ6 − θ25
)2
/2∆2 g12 =
(
θ4θ6 − θ25
)
(θ2θ6 − θ3θ5) /∆2
g13 =
(
θ4θ6 − θ25
)
(θ2θ5 − θ3θ4) /∆2 g14 = (θ2θ6 − θ3θ5)2 /2∆2
g15 = − (θ2θ6 − θ3θ5) (θ2θ5 − θ3θ4) /∆2 g16 = − (θ2θ5 − θ3θ4)2 /2∆2
g22 =
(
−θ26θ22 − 2θ23θ25 + 2θ6θ2θ3θ5 − θ1θ4θ26 + θ6θ1θ25 + θ6θ23θ4
)
/∆2
g23 =
(
−θ22θ6θ5 + 2θ2θ6θ3θ4 − θ23θ5θ4 − θ5θ1θ4θ6 + θ1θ35
)
/∆2
g24 =
(
−θ1θ6 + θ23
)
(θ2θ6 − θ3θ5) /∆2
g25 =
(
−θ4θ3θ1θ6 + θ4θ33 − θ6θ22θ3 + 2θ6θ2θ1θ5 − θ25θ3θ1
)
/∆2
g26 = (θ2θ5 − θ3θ4) (−θ1θ5 + θ3θ2) /∆2
g33 =
(
θ24θ
2
3 − 2θ4θ2θ3θ5 + 2θ22θ25 − θ1θ4θ25 − θ22θ6θ4 + θ6θ24θ1
)
/∆2
g34 = (θ2θ6 − θ3θ5) (−θ1θ5 + θ3θ2) /∆2
g35 =
(
θ4θ2θ
2
3 − 2θ4θ1θ3θ5 + θ2θ1θ25 − θ32θ6 + θ4θ6θ2θ1
)
/∆2
g36 = −
(
−θ1θ4 + θ22
)
(θ2θ5 − θ3θ4) /∆2
g44 = −
(
−θ1θ6 + θ23
)2
/2∆2
g45 = −
(
−θ1θ6 + θ23
)
(−θ1θ5 + θ3θ2) /∆2
g46 = − (−θ1θ5 + θ3θ2)2 /2∆2
g55 =
(
θ4θ1θ
2
3 + 2θ2θ1θ3θ5 − θ21θ25 − 2θ22θ23 + θ6θ22θ1 − θ4θ6θ21
)
/∆2
g56 = −
(
−θ1θ4 + θ22
)
(−θ1θ5 + θ3θ2) /∆2
g66 =
(
−θ1θ4 + θ22
)2
/2∆2
¹»qu  uquuu  t  f¯qsu)J² k   )ut    ­È- [
∆ = |D| = θ1θ4θ6 − θ1θ52 − θ22θ6 + 2θ2θ3θ5 − θ23θ4
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